A novel lipophilic spin probe for the measurement of radiation damage in mouse brain using in vivo electron spin resonance (ESR)
As a possible lipophilic spin probe of in vivo electron spin resonance (ESR), 3-methoxy carbonyl-2,2,5,5-tetramethyl-pyrrolidine-1-yloxy (MCPROXYL) was examined. The permeability of the blood-brain barrier to this compound was evaluated with a brain uptake index and autoradiography, with result that this probe is well distributed in the brain. The in vivo ESR spectra were measured in the head and the abdomen of MCPROXYL-injected living mice. The rate of signal decay of MCPROXYL in the head measured at one hour after X-irradiation was about 75% of that of the controls. The decrease in the head seems to be related to the early response of the brain to X-irradiation. This is the first report that the behavior of free radical such as MCPROXYL in the brain is influenced by X-irradiation. MCPROXYL is thus useful as a novel spin probe for in vivo ESR to monitor the radiation damage in the brain.